Exercise-induced satellite cell activation in senescent soleus muscle.
The purposes of this study were 1) to determine satellite cell mitotic activity and myofiber nuclear density in the soleus muscle of aged rats and 2) to examine the effect of exercise training on these same parameters. Twenty-four-month-old specific pathogen-free female Fischer 344 rats were assigned to either a training or a control group. The trained group performed 10 wk of progressive treadmill running that resulted in a significant increase (P less than or equal to 0.05) in vastus lateralis muscle malate dehydrogenase activity compared with control rats. Training produced a doubling of soleus muscle satellite cell mitotic activity (trained 1.28 +/- 0.33, control 0.52 +/- 0.13 thymidine-labeled satellite cells per 1,000 nuclei; P less than or equal to 0.05). Training also resulted in a doubling in the number of damaged fibers in the soleus muscle (P less than or equal to 0.05). Mean myofiber nuclear density was unaltered by exercise training but varied as a function of soleus muscle fiber size. Nuclear density of a subpopulation of small fibers (cross-sectional area less than one standard deviation below the mean cross-sectional area of all fibers examined) was significantly higher (P less than or equal to 0.05) than in other fibers in the soleus muscle. A high nuclear density and small size suggest that these fibers were immature. In addition, the soleus muscle from trained rats had significantly more (P less than or equal to 0.05) small fibers with high nuclear density than muscle from control animals.(ABSTRACT TRUNCATED AT 250 WORDS)